Engaging customers in electronic commerce via a web site poses new challenges for firms. The primary objective of this paper is to develop a theoretical model for predicting purchase behavior in an electronic channel. In predicting purchase behavior, we employ web site use (i.e., technology use behavior) as a key antecedent. Use behavior has been an important dependent variable in much IS research, particularly work in the domain of user adoption, and is one of the common measures of system success. In the context of web sites, use behavior represents the degree to which a site is "sticky" in that it attracts users often and retains them for longer periods of time. Further, we relate usability, a construct that has been the focus of HCI and IS research, to use behavior and purchase behavior. Finally, the model and relationships proposed here include various predictors of usability that are drawn from IS, marketing, and psychology research. The proposed model was tested in a longitudinal field study where 1,475 users provided usability assessments for multiple web sites from four different industry sectors-i.e., airlines, online bookstores, automobile manufacturers, and car rental agencies. Six months later, a subset of these users was surveyed to ascertain how many had made the transition from "visitor" to "customer," i.e., actually transacted with a specific web site. Results provide strong support for the proposed model and, underscoring the findings from other work, suggest that usability is an important dimension for assessing the quality of a web site. Theoretical and practical implications of the findings are offered.
Introduction
The issue of predicting behavior with new technological artifacts has intrigued information systems researchers for some time now. The motivation for such research arises from what is now accepted as a simple axiom: systems that are not used are unlikely to generate value for the firms that spend millions of dollars on their development and implementation. Not surprisingly then, much research has focused on developing theoretical models to explain the causal mechanisms underlying individuals' acceptance or rejection of information technologies (e.g., Davis, Bagozzi, and Warshaw, 1989; Taylor and Todd, 1995) . Recently, the growth of electronic commerce has only underscored the managerial significance of this issue: not only must firms ensure that workers within the organization use information technologies appropriately, firm revenue and profits are increasingly inextricably linked to the use of electronic channels by a firm's customers. Indeed, it has been argued that electronic commerce can aid firms in transcending physical barriers to customer reach and, as such, increase the size of the potential customer base. However, this reach is predicated on the assumption that customers will be willing to use the firm's electronic channels-specifically, its web site-to engage in commerce. Unfortunately, unlike workers whose actions can be somewhat influenced and manipulated by managerial interventions such as training and top management support, customers represent a population over whom managers can exercise limited control.
Customer-facing systems such as web sites pose additional new challenges for firms. Not only are the users of these systems outside the immediate sphere of managerial influence, a key distinction between the systems studied in prior research and web sites in the context of business-to-consumer electronic commerce is that while it is possible to delineate the functionality of the former category of systems in a fairly unequivocal fashion, web sites exhibit considerably more variety in capabilities and functionality. Furthermore, users of a web site arrive there for many different purposes-for example, some may only be seeking information while others may wish to complete an actual transaction with the firm. Recent statistics indicate that although there are a growing number of individuals using the Internet to perform product research, price comparisons, and the like, a significantly smaller proportion of these users are buying products online (Jupiter Media Metrix, 2001 ). Thus, a significant concern for organizations is to understand the barriers and facilitators of on-line purchasing and to construct web sites that are capable of turning "visitors" into paying "customers." How then does a firm ensure that its customers will use its web site for transaction purposes?
Prior research examining online purchase behavior has approached the problem from many diverse perspectives. Drawing upon theories from technology acceptance, some researchers have focused on using individual beliefs such as usefulness and ease of use for predicting the extent to which customers will buy online (Chen, Gillenson, and Sherell, 2002) .
Others have posited and empirically confirmed that consumer attitudes towards online shopping and intentions to shop online are influenced by product perceptions, the attributes of the shopping experience, customer service, and consumer risk (Jarvenpaa and Todd, 1996-1997) .
Additionally, the effects of various demographic characteristics such as income, educational level, Internet use, and Internet search, and perceptions of web vendor's sales processes on retail purchasing behavior have been studied (Burroughs and Sabherwal, 2002) . Finally, some researchers have examined the relationship between specific design elements of a virtual store, and important outcomes such as sales volume (e.g., Lohse and Spiller, 1999) .
In this paper, we investigate the problem of predicting purchase behavior in the context of business-to-consumer electronic commerce with the theoretical lens of usability. Specifically, we focus on how managerial actions that manifest in web site design influence use. We draw upon extensive research in human-computer interaction (HCI) to argue that the use of a web site is influenced by its usability. HCI researchers and even IS researchers have offered the notion of usability as a key metric for assessing a range of different systems, including web sites (Agarwal and Venkatesh, 2002; Palmer, 2002 , Neilsen, 2000 . It has been demonstrated that usability is a determinant of many important outcomes such as error reduction, more positive attitudes, and increased usage (Neilsen, 2000; Lecerof and Paterno, 1998) . Thus, usability is likely to be an important antecedent of on-line purchase behavior.
Our primary objective is to develop a theoretical model reflecting a nomological network that integrates a broad range of constructs pertinent to e-commerce research. Specifically, the model and relationships proposed here include various predictors of usability that are drawn from IS, marketing, and related disciplines such as psychology research. The ultimate dependent variable of interest here is consumer purchase behavior, a construct that is not only of significance to marketing researchers and practitioners but also of importance to organizations seeking to understand the impact of their web presence on commerce. In predicting purchase behavior, we employ web site use (i.e., technology use behavior) as a key antecedent. Use behavior has been an central dependent variable in much IS research, particularly work in the domain of user adoption, and is one of the measures of system success (see Delone and McLean, 1992; Seddon, 1997) . In the context of web sites, use behavior represents the degree to which a site is "sticky" in that it attracts users often and retains them for longer periods of time (Rosen, 2001 ). Further, we relate usability, a construct that has been the focus of HCI research and more recently, IS research to use behavior and purchase behavior. Surprisingly, there has been limited empirical research examining the effects of usability on actual purchase behavior.
The proposed model was tested in a longitudinal field study where 1,475 users provided usability assessments for multiple web sites from one of four different industry sectors-i.e., airlines, online bookstores, automobile manufacturers, and car rental agencies. Six months later, a subset of these users was surveyed to ascertain how many had made the transition from "visitor" to "customer," i.e., actually transacted with a specific web site. Results provide strong support for the proposed model and, underscoring the findings from other work, suggest that usability is an important dimension for assessing the quality of a web site (Agarwal and Venkatesh, 2002) .
The remainder of this paper is organized as follows. We first develop the conceptual foundations for the study by presenting theory and findings from HCI and consumer behavior research. Next, the research model and the specific variables comprising each of the major constructs are described. This is followed by the research methodology and results. Subsequent sections present the limitations of our study, and elaborate upon the major findings and their implications for research and practice.
Conceptual Background and Research Model
The conceptual base for this research derives from two substantive domains: humancomputer interaction that argues for the salience of usability in individuals' use of technical artifacts; and consumer behavior that provides insights into the drivers and predictors of usability. Although a complete review of both these extensive fields of research is beyond the scope of this paper, relevant theories and prior findings are discussed below, followed by the specific research model examined here.
Usability and its Outcomes
Research in the HCI tradition has long asserted that the study of human factors is key to the successful design and implementation of technological devices (e.g., Shneiderman, 1980) . As observed recently by Olson and Olson (2003) , "HCI is the study of how people interact with computing technology." (p. 492). Thus, an overarching goal of a majority of HCI research has been to propose techniques, methods, and guidelines for designing better and more "usable" artifacts. To this end, researchers have examined diverse phenomena such as the design of programming languages (Sime, Green, and Guest, 1973) , errors made while utilizing alternative modeling approaches (Agarwal, De, and Sinha, 1999) , and the usability of operating systems such as UNIX (Jeffries, Miller, Wharton, and Uyeda, 1991) .
In the context of web sites, the notion of usability has gained considerable prominence based on the influential work of Nielsen (2000) . Nielsen asserts that usability engineering is key to commercial web site design and argues that an organization that does not pay attention to this aspect is not likely to generate traffic to its web site or, even if visitors stop by, the site will lack the crucial attribute of "stickiness." In other work Lecerof and Paterno (1998) suggest that usability should be conceptualized in terms of measurable factors such as user performance, satisfaction, learnability, and flexibility. In detailing their concept of usability, Lecerof and Paterno (1998) underscore that the most critical aspect of usability is contingent upon the actual system. For example, ease of use might be a primary criterion for systems designed for use by children, while efficiency is likely to be a major usability goal in the design of banking systems.
Prior research has also proposed multiple dimensions along which the usability of web sites may be assessed. For instance, Eighmey and McCord (1998) derived seventeen factors tapping into different aspects of web site usability that were subsequently reduced to nine groups including personal involvement, useful information, simplicity of organization, and desire for relationship. Likewise, Nielsen (2000) offers a wide range of design principles for what a usable system might be, derived from a synthesis of extensive prior work conducted by him and his colleagues. Regardless of how usability is conceptualized however, there is sufficient theoretical and empirical evidence to assert that more usable systems are likely to engender greater use.
Extending this argument to the web environment suggests that more usable web sites are likely to be associated with higher levels of customer activity.
Web Site Design and Consumer Behavior
We draw from the consumer behavior literature for two related yet distinct parts of this research.
(i)
First, to build the conceptual background related to usability of web sites, we treat a web site as a "product" and/or extension of the organization that a consumer interacts with.
(ii) Subsequently, in the development of the research model, we attempt to understand the role of specific products/services offered on web sites and how they may influence consumer judgments of salient attributes in their decision-making process regarding the usability of web sites.
When confronted with a new "product" or with the need to engage in consumption, how do consumers make choices? Theories of consumer behavior suggest that consumers utilize complex information processing and decision processes while making consumption decisions (e.g., Bettman, 1970) . In general, the study of consumer behavior is concerned with understanding the decision process that intervenes between the market strategy implemented by the firm through deliberate managerial decisions about the marketing mix (including product, place, and promotion) and outcomes such as sales, product and brand image, and customer satisfaction (Hawkins, Best, and Coney, 1995) . In its simplest conceptualization, consumer behavior is thought to be driven by personal characteristics, product characteristics, and factors specific to the consumption situation (Dawar, Ratneshwar, and Sawyer, 1992) .
A key aspect of the consumer decision process is the use of evaluative criteria: product features or attributes that the consumer associates with the benefits and costs that accrue upon consumption. Researchers acknowledge that evaluative criteria differ in type, number, and importance (Hawkins, Best, and Coney, 1995) , and much like consumer behavior in general, are dependent on the consumer, the product, and the situation (Belk, Wallendorf, and Sherry, 1989) .
Simple products tend to be evaluated using a limited set of factors, while an expensive product is likely to entail the assessment of many more evaluative criteria prior to a positive purchase decision. In addition to the criteria themselves being influenced by the consumer, the product, and the situation, there is evidence to suggest that the relative salience assigned to each criterion differs systematically across multiple consumption situations characterized by different configurations of products and consumers. Thus, marketers are concerned with not only identifying the specific evaluative criteria that consumers are likely to use, but also the relative importance they assign to these criteria.
Once evaluative criteria and their relative importance have been established, researchers
propose that individual consumers use a variety of decision rules to make a final decision.
Although extant understanding does not extend to complete knowledge about what decision rules
are used under what contingencies, there is evidence supporting the use of decision rules (Park and Smith, 1989; Payne, 1976) . For instance, in low-involvement purchases, consumers are likely to use simple decision rules such as conjunctive, disjunctive, or elimination by aspects in order to reduce the cognitive burden associated with the decision process. By contrast, high-involvement purchases may evoke more complex decision-making strategies and may also involve the use of different evaluative criteria with different rules at each stage of the decision process (Hawkins et al., 1995) .
Applying the consumer behavior lens to the problem of web site design implies that we need to be concerned about the type and importance of evaluative criteria utilized and the factors that drive their importance. The specific criteria selected for examination here are those incorporated in the usability metric and instrument described by Agarwal and Venkatesh (2002) .
The metric and instrument operationalizes Microsoft's Usability Guidelines (MUG), which is one of the most comprehensive of usability guidelines available. These guidelines represent a broad range of attributes that are likely to be relevant to consumer evaluations of web sites as products. The guidelines include five major categories that need to be considered in evaluating the usability of web sites: content, ease of use, promotion, made-for-the-medium, and emotion.
Four of the five categories (i.e., except promotion) are further decomposed into sub-categories that specify finer-grained usability attributes. The categories and sub-categories that comprise the usability metric are comprehensive and possess content validity (see Agarwal and Venkatesh, 2002 for a development of the metric). Agarwal and Venkatesh (2002) demonstrated that usability assessments as measured by MUG correlate very highly with overall usability assessments of web sites, thereby providing support for the validity of their MUG instrument.
The next step in establishing the validity of the metric is to examine its role within a nomological network that comprises key predictors and important outcomes.
Research Model
As shown in Figure 1 , the critical dependent variable in this study is the actual purchase behavior of individuals. The two determinants of this behavior are the individual's use of the web site, i.e., the degree to which a user spends time interacting with the web site, and the user's subjective assessment of the usability of the web site. Use behavior, in turn, is driven by users' assessment of usability; thus usability is posited to exhibit both a direct as well as a mediated effect on purchase behavior. Finally, usability is theorized to be influenced by individual user characteristics, product characteristics, and task characteristics. In particular, product characteristics and task characteristics interact in their effects on usability assessments.
Figure 1. The Research Model
The Determinants of Usability
Individual Characteristics
A substantial body of prior research in marketing underscores the importance of individual characteristics in product evaluation decisions. Individual characteristics found to be germane to product evaluations include learning and expectations, memory, motivation, personality, emotion, self-concept, and lifestyle (Hawkins et al., 1995) . These characteristics are utilized not only to explain and predict consumer behavior, but also to segment consumers more effectively with regard to their purchase propensities, such that more homogeneous behaviors are expected within groups and more heterogeneous across (Dawar, Ratneshwar, and Sawyer, 1992 ).
In the model examined here, the construct of user characteristics comprises seven variables: traditional demographics namely gender, age, and income; and a set of variables designed to capture a user's prior experience with the specific context of web sites as products, namely computer experience, Internet experience, general computer self-efficacy, and exposure to web sites in a specific product type. Among the traditional demographic variables, gender plays a crucial role in consumption evaluation, with women and men exhibiting different behaviors towards a multitude of product types (Dawar et al., 1992) . For instance, women interpret advertising messages differently from men (Prakash, 1992) , women have distinct preferences regarding durable goods such as automobiles (Triplett, 1994) , and they constitute a significant group of consumers of leisure and sports products (Zinn, 1991) . With regard to computing technology in general and web-based shopping in particular, gender has surfaced as an important predictor of attitudes (Van Slyke, Communale, and Belanger, 2002) . Likewise, age is a significant influence on consumer evaluation of products, with older consumers displaying preferences that are unique and distinct (Moschis, 1991) from those of younger consumers (Fay, 1993) . Income influences consumption choices by virtue of the purchasing power and status it confers, and has been shown to have an impact on consumption in several product categories (e.g., Simmons Market Research Bureau, 1991) . Following the logic of the consumer decisionmaking process, if these variables are related to consumer choices, then it is likely that they influence both the significance of the evaluative criteria as well as the ratings of web sites on these criteria.
Frequency of product use or prior experience, a reflection of a consumer's familiarity with the product, has been shown to strongly influence subsequent evaluations (Celci and Olson, 1988; Hoch and Deighton, 1989) . Generally referred to as "learning," the key notion here is that with greater experience, consumers can perform product-related tasks more effectively, and have a richer store of prior knowledge to draw upon. Experienced consumers' knowledge structures are more differentiated and hierarchically organized, and they also possess stronger expectations and beliefs about product performance (Hoch and Deighton, 1992) . Prior product-class knowledge has been shown to influence both information search behavior (Brucks, 1985) and evaluation processes (Sujan, 1985) . This distinction between "experts" and "novices" is echoed in the HCI literature, where researchers have argued and empirically demonstrated that the level of experience and knowledge possessed by a user in a specific task domain has a crucial effect on the usability of artifacts in that task domain (Card et al., 1983) . Thus, the second set of variables in the construct of user characteristics-computer experience, Internet experience, general computer self-efficacy, and exposure to web sites in a specific product type, are all reflective of "expertise" that is likely to be salient in the evaluation of web sites. In particular, it is important to note that computer self-efficacy, or an individual's beliefs about her/his ability to successfully execute tasks in the domain of computing (Bandura, 1997) , has recurred as a significant determinant of one of the MUG categories, ease of use (Agarwal, Sambamurthy, and Stair, 2000; Venkatesh, 2000; Venkatesh and Davis, 1996) .
Task Characteristics
Among the many stakeholders such as suppliers, regulatory agencies, and other business partners that a firm may interact with via its web site, our focus here is on the individual user of the web site. The second major construct in the research model posited to be a driver of web site usability evaluations is the type of task this user is engaged in-i.e., the specific role that the user assumes in a given interaction with a web site. The rationale for including this construct rests in evidence suggesting that the Internet is a medium that is utilized for a variety of tasks. While the value of the Internet as an alternative marketing channel is indisputable, research suggests that the medium is also being utilized extensively to make decisions related to investing (Modahl, 2000) . There has been a phenomenal growth of online brokerages, with projected growth in assets from $67 billion in 1999 to $1,382 billion in 2003 (Modahl, 2000) and the rise of the "small" investor. All these contribute to the fact that investment evaluation, traditionally a service obtained through qualified intermediaries such as brokers, is an activity that individuals are increasingly performing themselves. Forrester Research, in its segmentation of Internet consumers found that 29% of the "fast forward" category, 24% of "new age nurturers," and 28% of "mouse potatoes" performed research online prior to making an investment decision (Modahl, 2000) . Thus, for such individuals, the Internet serves as a crucial information source in the evaluation of investment opportunities, and arguably, among other sources such as annual reports and analyst ratings, a corporate web site is a critical one. Indeed, a majority of consumer web sites have an area specially designated for "investor relations." To the extent that consumers and investors have different information needs when they visit a corporate web site, one would expect the importance they assign to different categories of attributes to be different. For example, a consumer is more likely to be concerned about the ease with which he or she can navigate through the site, while an investor might believe that the extent to which the web site design supports promotional activities is the most critical product attribute.
Product Characteristics
Finally, as shown in Figure 1 , we theorize that product type has an effect on user assessments of web site usability. Here, the product denotes the specific product or service that the web site (and the organization) offers. Recently Peterson, Balasubramaniam, and Bronnenberg (1997) noted that it is important to incorporate product and service characteristics into discussions of the use of the Internet for marketing. They argue that the traditional dichotomy of products and services as search versus experience goods needs to be revisited in light of the capabilities of the Internet. Whereas search goods are characterized by product attributes that are fully known prior to purchase, experience goods are those where either information search is costly, or product attributes cannot be reliably determined prior to purchase and trial. Peterson et al. (1997) propose an alternative classification that is posited to be more relevant for Internet marketing where goods are distinguished along three dimensions: (1) cost and frequency of purchase, (2) value proposition, i.e., whether the good is tangible and physical or intangible and service related, and (3) degree of differentiation possible with the good. They further suggest that consumer decision processes and search behaviors are likely to vary in accordance with specific constellations of these three dimensions. Thus, it is reasonable to suggest that user evaluations of web sites are likely to be influenced by the type of product the web site is designed to support.
Consistent with the product-situation (or task) interaction posited in studies of consumer behavior (e.g., Dickson, 1982; Srivastava, Alpert, and Shocker, 1984) , we suggest that product type and task type will interact in their effects on web site evaluations. For instance, it can be argued that consumers of low outlay, frequently purchased commodity type products are likely to rate ease of use as a more highly salient attribute in their evaluations because of their desire to efficiently execute transactions. By contrast, investors might believe that promotion and content is more important for high outlay and highly differentiated products because of the complexity and information intensity associated with such products.
Consequences of Usability
As suggested in the HCI literature, technological artifacts that are more usable are likely to engender greater use. The causal mechanism underlying this relationship is that of motivation: usable systems not only meet the instrumental goals of users thereby offering value, they also alleviate the cognitive effort associated with use (Nielsen, 2000) . In the context of web sites, such use can manifest itself in many different ways: users may simply visit a web site for a brief period of time and move on to another destination in cyberspace, they may spend time browsing on a web site and exploring its capabilities, or they may visit the web site to make a purchase. Although our focus in primarily on this latter outcome, as shown in Figure 1 , we posit that use behavior is an antecedent of purchase behavior. There is considerable research suggesting that the greater the length of time users spends on a web site, the more likely they are to purchase the products offered on the web site (Rosen, 2001) . Indeed, it is these anticipated benefits of web site stickiness that have prompted managers to pay close attention to mechanisms that can help retain customers at a web site. This relationship is not confined to virtual stores alone-the amount of time spent in a physical retail outlet such as a mall has been shown to influence the volume of purchases made at a store (Jarboe and McDaniel, 1987) . Drawing upon this work, we test the relationship between use of a web site and purchases made at the site.
We further suggest that usability will exhibit a direct effect on purchase behavior.
Whereas the mediated effect via use behavior is likely to be observed for impulse purchases when visitors are merely browsing a web site-e.g., in the case of "experiential" shopping (Wolfinbarger and Gilly, 2001 ). In instances when there is a particular consumption need that is well-specified, a customer may not desire to "linger" on the site, but rather, seek to execute the purchase in a timely manner. Wolfinbarger and Gilly (2001) label this type of customer as goaloriented or utilitarian, where accessibility, convenience, and information availability are dominant factors in the consumer's decision process. Thus, the easier it is for such a consumer to locate the specific product that he/she is seeking (i.e., the more usable the site is), the greater the likelihood of purchase.
Summary
In summary, using theories and empirical evidence from human-computer interaction, and consumer behavior in general and consumer information processing in particular, we have argued that user evaluations of web site usability are influenced by a range of factors that can be classified into user, task, and product categories. These factors are expected to impact not only the relative salience of different evaluative criteria, but also overall evaluations of the web site "product." Further, we have suggested that an assessment of usability constitutes a proximal determinant of use behavior, which in turn drives actual purchase behavior.
Method Participants
The population of interest in this study was Internet users. Data collection occurred in two phases. As reported in Agarwal and Venkatesh (2002) , the initial sampling frame for Phase 1 data collection was visitors to three branches of a major retail store during a three-day period (Friday, Saturday, and Sunday). The specific participants were identified using a "mallintercept," which is discussed in greater detail in the "Procedure" sub-section. A total of 1,823 individuals agreed to participate in the study and 1,475 provided usable responses, for an effective response rate of 81%. Six months later, in Phase 2, we tried to reach all 1,475 participants. Of the 1,475 participants, we successfully contacted 758 participants over a 2-week period and 728 of those provided usable responses for an effective response rate of 49.4%.
Procedure
The procedure for Phase 1 is described in detail in Agarwal and Venkatesh (2002) and summarized briefly below. Participants were recruited at three branch locations of a major electronics retail store. Three kiosks were set up in the participating stores for the participants to browse the specific web sites being studied and also respond to the questionnaire. The use of three kiosks at each store helped minimize participant wait time. As noted earlier, web sites were chosen from four industries-auto manufacturers, car rental, airlines, and bookstores. The specific web sites chosen from the different industries are shown in Table 1 . Four types of products are examined here: (a) automobiles, representing high outlay, infrequently purchased, tangible value proposition, and high differentiation potential in the Peterson et al. (1997) classification, (b) car rentals and airline reservations exemplifying moderate outlay and purchased somewhat frequently, intangible value proposition, and moderate differentiation potential, and (c) books, representing the low outlay, frequently purchased, tangible value proposition, and low differentiation potential. In order to protect the anonymity of these sites and the organizations they represent, sites are listed here alphabetically and do not represent the order in which they were entered in the data file.
When a participant arrived at a kiosk, he or she was prompted with a request to fill out a survey regarding web sites in one of the four industries, with the specific industry (product) assigned randomly selected by the computer. The participant was then assigned a taskcustomer or investor-by the computer. The respondent then provided his or her perception of the relative importance (weights) of the different criteria contained in the MUG instrument.
Next, information regarding the participant's prior experience with the Internet, web sites in that specific industry, and specific web sites were collected.
Following this the participants visited the web sites, with the order of presentation of the different web sites being randomized by the computer. Every participant was given 5 minutes to browse each web site-the system prompted them if they wished to continue to browse the web site after that point and allowed for continued browsing. After browsing each web site, the participants responded to a 3-item question regarding the overall usability of the web site; next, participants rated different MUG attributes for the site on a 10-point scale. Finally, demographic information was gathered.
Phase 2 of the data collection was a telephone interview of participants from Phase 1.
The interviews were conducted by individuals working in telemarketing at the firm sponsoring the study. They possessed an average of 6 months of experience in telephone-based services; no new workers (interviewers) were employed on this project. The objective of Phase 2 was to collect behavioral data for the six months subsequent to Phase 1. Up to thirty callbacks were attempted to reach the participants in Phase 2. The average phone call lasted less than 4 minutes.
During the phone interview, participants were asked about their use of the various web sites that they had rated in Phase 1 and their purchases from each of the web sites. Demographic information of the participants in both phases broken down by the various products (airline, bookstore, auto manufacturer, and car rental) and tasks (customer and investor) are given in Table 2 . For completeness, demographics from Phase 1, reported in Agarwal and Venkatesh (2002) , are also shown in Table 2 . Further, the comparison confirms comparable demographics in both phases, an important observation in light of the 50% response rate in Phase 2. Within each product and task, we present the sample size, and the number of women/men.
Measurement
Appendix 1 presents the instrument used to gather data in Phase 1. For user characteristics, computer self-efficacy was measured using a 3-item scale. Participants also responded to specific questions regarding their experience with the Internet, experience with web sites in the industry, experience with specific web sites, and demographic information. The task characteristics were part of the manipulation, and hence were not explicitly measured, except through a manipulation check to ensure that users assumed their roles appropriately. Finally, variance in product characteristics was introduced by including web sites from multiple industries, with the specific industry being used as a categorical variable in subsequent analysis.
For the measurement of usability, we employed the instrument from Agarwal and Venkatesh (2002) . Participants provided the relative importance (weights) of the different categories in MUG, by distributing 100 points across the five major categories and then further allocating the points among the different sub-categories. The usability criteria weights thus governed all the web sites that a participant was evaluating. The participants then provided the ratings for each site on the different criteria on a 10-point scale. The weights and ratings together were used to assess the overall usability for each site. The overall usability of a web site was also measured using a 3-item scale.
As noted earlier, behavioral data were gathered in Phase 2. Specifically, web site use and purchase behavior were measured in Phase 2. Web site use was measured using 3 formative indicators-frequency of use, intensity of use, and duration of use (per week) over the past 6 months. Purchase behavior was measured using two formative indicators: frequency and amount of purchase in the past 6 months.
Results
We analyzed the data using the structural equation modeling technique of partial least squares (PLS). The software used for the analysis was PLS Graph, Version 2.91.03.04. PLS is effective to test a causal model such as the one proposed in Figure 1 , particularly because of its ability to model constructs using formative indicators. Further, PLS does not make distributional assumptions unlike LISREL, and is therefore suitable for situations where the data might violate normality assumptions (Chin, 1998) .
PLS estimates a measurement model for each structural model tested. The measurement model provides information about the reliability and validity of various scales, particularly multiitem scales using reflective indicators. In the models tested here, some constructs were operationalized using single items (e.g., gender, age, income) and others were modeled using formative indicators (e.g., usability, use behavior, purchase behavior), thus reliability and validity statistics were not applicable in all cases. Further, in order to test the model, the interaction terms were created at the level of the indicator per the guidelines of Chin, Marcolin, and Newsted (1996) .
The correlations are reported in Table 3 -the means and standard deviations for key constructs were reported in Table 2 , broken down by product and task. Only two constructs had ICRs-internal consistency reliabilities-since many of the constructs were measured using one item or using formative indicators; both CSE and rated usability had an ICR greater than .85.
Computer self-efficacy and rated usability were the two constructs measured via multi-item, reflective indicators and both scales were found to be reliable and valid-ICRs were greater than .80, AVEs were greater than the correlations, and the loadings (not shown) were greater than .70 with all cross-loadings being less than .25. Examination of the manipulation of assigned taskscustomer and investor-revealed that participants did indeed consider those tasks to be realistic and something they would typically do at the web site of the companies (Customer: M=6.1, SD=0.52; Investor: M=5.9, SD=0.64). We tested several models to examine support for the theory proposed here.
For analytical purposes, product characteristics were captured via three dummy variables-Product1, Product2, and Product3-that were coded as a 0/0/0 for the airlines, 1/0/0 for the bookstores, 0/1/0 for auto manufacturers, and 0/0/1 for the car rental industry. Task characteristics were coded with one dummy variable-Task-that was 0 for customer and 1 for investor. Interaction terms between product dummy variables and the task dummy variables were included and tested for significance. Finally, we estimated two models with two different measures of usability: one based on the calculated usability, reflecting the weights and ratings provided for each web site, and the other using three items to create an overall reflective measure of usability. The results of testing the research models are shown in Table 4 .
Of the different user characteristics, usability was a function of exposure to sites in the industry and exposure to the specific site. The product-task interactions were significant, thus supporting our predictions. Specifically, the dummy variables (Product1, Product2, and Product3) each interacted with the dummy variable (Task, customer vs. investor) suggesting that usability is a function of the product-task interaction. .17**
The pattern of determinants of usability remained nearly identical for both conceptualizations of usability-i.e., usability calculated using the MUG metric and rated usability.
Finally, the theorized nomological network of relationships was supported with usability predicting key downstream outcomes. Specifically, usability was a strong predictor of web site use in the six months following the measurement of usability. Further, purchase behavior was a function of usability and use behavior. This partial mediation of the effect of usability on purchase behavior suggests that to some extent individuals made purchases on what they view as "usable" web sites even if they did not use the site frequently. The models explain a significant proportion of the variance in the outcomes, suggesting that it represents an adequate conceptualization of the phenomenon of interest. In particular, the hypothesized predictors of usability and use behavior account for between 55% and 57% of the variance in actual purchase behavior. The implications of these findings are discussed next.
Discussion and Implications
The goal of this paper was to offer a usability-centric perspective on purchase behavior in electronic channels. Drawing upon research in human-computer interaction we argued that the design of the technological artifact would influence both the extent to which the web site is able to attract and retain visitors, as well as the transformation of these visitors into actual consumers.
Consistent with the recommendations emerging from the HCI literature emphasizing the notion that usability is fundamentally a subjective phenomenon, we assessed usability perceptions at the level of an individual user. Although others including Lohse and Spiller (1999) have related usability to outcomes such as store traffic and sales, a crucial difference between their work and our study is that they focused on the attributes of retail stores as assessed by the researchers rather than usability assessments provided by customers.
We further described a range of individual, product, and task factors that are influential determinants of usability evaluations. Empirical results provide support for the proposed relationships, underscoring our assertion regarding the situational and subjective nature of usability. Additionally, the longitudinal nature of the study confirms the theorized existence of the causal relationship between usability and use behavior, and usability and purchase behavior.
Finally, the large sample size and the fact that we examined multiple web sites from diverse industry sectors enhance the external validity of our results.
Although a majority of the theoretical predictions of the research model were supported, the relationship between some individual characteristics, i.e., gender, age, income, computer experience, Internet experience, and computer self-efficacy, and usability evaluations was not significant. We had theorized that traditional marketing variables used for customer segmentation with respect to consumer products, such as age, gender, and income would be salient to usability assessments of web sites as well. One plausible explanation for the nonsignificant findings is that while such variables are doubtless important in product evaluation and consumption decisions, they do not drive what users seek from the shopping environment, i.e., the retail store or the web site. With regard to variables assessing users' experiences with web sites as products, we obtained significant results only for exposure to web sites in a specific product type. This is the one variable that is most closely related to the "learning" that occurs with regard to product-related tasks. Thus, it is possible that the more "distal" measures of experience such as computer experience and Internet experience do not influence users'
expectations of web site design and content.
Prior to discussing the implications of our findings, it is important to acknowledge the limitations of this research. We used self-report measures of actual purchase behavior rather than objective data related to sales. However, the fact that respondents in Phase 2 of the study had no incentive to misrepresent their frequency and volume of purchases, we do not view this limitation as a major threat to the results. Some of our measures were single-item scales and we were unable to assess their reliability and validity. The data for use behavior and purchase behavior were gathered at the same point in time, therefore although causality is theoretically implied; it cannot be directly inferred from the research design. Finally, we were unable to establish contact with all of the respondents from Phase 1 to obtain follow-up data in Phase 2.
Nonetheless, we were able to obtain a sample size of over 700 for testing the full research model.
Implications for Research
IS researchers have long sought to characterize the "success" of an information system using a variety of outcomes ranging from information satisfaction, to user satisfaction, to actual use (DeLone and McLean, 1992 ). Yet, much of the research on technology acceptance and use stops at the prediction of use behavior, where the link between use and performance outcomes is implied but not tested (e.g., Venkatesh and Davis, 2000) . Indeed, there has been limited research that integrates system success measures with outcomes of organizational interest such as
purchases. An exception worth noting here is the recent work of Devaraj and Kohli (2003) , where, using longitudinal data from hospitals, they relate different measures of technology use with outcomes such as hospital revenue and quality. Devaraj and Kohli (2003) speculate that perhaps actual technology use is the missing link between technology investments and IT payoffs. In a similar spirit, our study suggests that in the context of business-to-consumer electronic commerce, use behavior exhibits important downstream effects on sales. Thus, future research is necessary to study the relationship between actual use of technology and firm-level outcomes.
Drawing upon research in marketing, we proposed three sets of factors as drivers of usability assessments. Future research can build upon literature from other disciplines such as psychology to extend the nomological net and incorporate additional determinants of usability such as relatively stable individual personality characteristics (Digman, 1990) or more transient "state" variables such as mood (Hill and Ward, 1989) . Our characterization of tasks was coarsegrained in that we examined only two potential roles that a visitor can play, those of a consumer and an investor. A logical extension to this work would be to extend the task taxonomy to include other types of tasks such as the distinction made by Wolfinbarger and Gilly (2001) between "experiential" and "goal-directed" shopping. Likewise, although we examined "products" from four different industry sectors, there are many flavors of business to consumer sites that support different types of transactions. Thus, for example, this work could be replicated for sites that are purely content-oriented or that offer on-line service capabilities to determine if the findings generalize.
In our conceptualization of the determinants of purchase behavior we moved away from the traditional belief-attitude-behavior models that have been dominant in IS research (e.g., Taylor and Todd, 1995; Venkatesh and Davis, 2000) . An interesting extension to this study would be to examine the relative explanatory power of a usability-based model versus a social psychology perspective to determine which one represents a better conceptualization of purchase behavior. Additional research is necessary to integrate these perspectives into a more holistic model. Given the maturity of technology adoption research, this "new" usability-centric view may yield novel theoretical and empirical insights that will provide a basis for furthering our understanding of technology adoption. While the nomological network supported in the model is important and provides an integrated view of a firm's web presence and its impact, the model is primarily a predictive one, given the focus on constructs that are relatively stable. Future research should expand this model to include more malleable constructs, including perceptions, which may be the targeted for design, training, and other managerial interventions.
Implications for Practice
Our findings have important implications for firms that desire to establish a successful on-line presence. Assuming that one measure of on-line success is the volume of purchases made at a web site, our results indicate that the usability of the site explains between 11% and 15% of additional variance in purchase behavior via a direct path. Clearly then, the first managerial recommendation that emerges is the importance of paying close attention to the usability of a web site that is to be used by customers for transaction purposes. The fact that usability also influences purchase behavior via a path mediated by use further underscores its significance. Usable web sites cause visitors to linger and remain on the site for extended periods of time, thereby increasing the likelihood of an ultimate purchase. As demonstrated in the findings of Rozanski, Bollman, and Lipman (2001) , "loiterers" and "surfers" have among the lengthiest on-line sessions during a typical interaction on the web, and also reported the highest levels of purchasing behavior.
We did not find significant effects for a majority of the individual-level variables as drivers of usability assessments. This finding is encouraging and suggests that practitioners need to be less concerned about designing web sites that specifically match the requirements of different consumer populations based on their demographic characteristics, thereby alleviating some complexity associated with managing multiple designs simultaneously. However, our results also show that what users seek from a web site is determined by the interaction of the specific product that the web site offers and the type of task that the user is engaged in. This argues for the need for greater customization and dynamic content based on the characteristics of the specific "occasion" when a user is interacting with a web site. Indeed, Rozanski et al. (2001) argue for a new form of dynamic segmentation based on such occasions, as opposed to the traditional, static forms of market segmentation.
Conclusion
As indicated by recent data comparing overall retail sales to sales via electronic channels (Census Bureau, 2003) , it is evident that business-to-consumer electronic commerce represents a huge market opportunity for firms seeking to expand their touch points with customers.
Successfully developing and executing an on-line presence that yields actual sales requires an understanding of both marketing and information systems. This research, situated at the nexus of IS and marketing, represents one effort in that direction. The fact that web site usability is an important prerequisite for firms desiring to establish a successful web site has been recognized in much research. In this work, we empirically demonstrated that usability could have an important effect on a firm's bottom line. As organizations continue to expand their on-line presence, the drivers of usability assessments identified here can assist managers in formulating appropriate site design strategies.
